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the turbine combustor, effectively diluting the fuel to reduce NOx emissions, Saturating the
syngas and the addition of saturated nitrogen also increases the mass flow to the gas turbine,
resulting in increased electrical power generation.

Exhaust gas from each gas turbine is routed to a dedicated HRSG i steam,
This steam is used to power a steam turbine generator and to meet the needs of the Gasification

Istand and the overall plant.

DESCRIPTION OF ANALYSIS

The analysis was aimed at an ofthe i i ions for power

using solid hydrocarbon feed, specifically Pittsburgh # 8 coal, processed in an IGCC mode,
which employed BGL Gasification Technology and General Electric 7FA gas turbines.

The analysis defined a specific IGCC plant configuration as noted, and accordingly, plant capital
and operating costs were defined using estimated costs for fuel feed and other required support
lated based on those and further
analyzed by calculating variations of power cost as a function of varied capital costs and gasifier
feed costs.6

As a parallel evaluation, the analysis also looked at the cost of power generation from natural gas

streams. The cost of eleclrical power was

fired combined cycle plants of similar capacity, using varied prices for natural gas. A
comparison was made between these two fuel scenarios to allow reflection on potential market
opportunities.

RESULTS

The analysis results are presented in detall in the attachments and show that IGCC power
generation systems with solid hydrocarbon feeds can be competitive with natural gas fired
combined cycle (NGCC) systems. Results show equivalent Cost of Electricity (COE) for IGCC
and NGCC Systems at certain natural gas and gasifier feedstock prices. For example, natural gas
at about $3.75/MBTU and coal at $1.00/MBTU will both yield a COE of 4.90 cents/KWh.

While these electrical power prices are not likely to stimulate consideration of the large capital
investment required to build a self-sufficient project financed power plant, rising prices for
natural gas clearly make IGCC increasingly attractive as an option for power generation.

An important factor, which has the potential to directly improve today's IGCC economics, is the
utilization of the BGL gasifier unit's ability to handle a wide variety of fuel (feedstacks),

including Refuse Derived Fuel (RDF). For example, a mixture of coal at $1.00/MBTU and RDF
at $0.00/MBTU at a ratio of 50/50 by heat content equated to a gasifier feedstock price of $0.50.
This places electricity generated from a BGL based IGCC on par with electricity from a NGCC

if the price of natural gas is $3.00, within the range of annual average fuel costs considered
reasonable by developers motivated to build an electric power plant.

CONCLUSIONS
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Macroeconomic forces have created an atmosphere today where use of gasification to produce
power is a real and competitive altemative to natural gas. There are a number of Gasification
Technologies that are commercially proven and in a state of readiness to establish new
commercial projects based on IGCC concepts using salid hydrocarbon feeds. BGL Gasification

hnology is one of those ies, with its own unique attributes, and potential for further
technical and economic enhancements through application of evolving Power Island technology,
as well the as use of co-praduction scenarios, which provide additional impetus to favorable and
improved project economics.

The specific results of the analysis performed indicate that:

Iif high natural gas prices are sustained, IGCC will be the economic preference over

NGCC in more future power generation projects; and

MEven if natural gas prices level off or decline slightly, the application of BGL gasification
using a composite feedstock of coal and RDF will improve IGCC economics and make it.7
the technalogy of choice in more future power generation projects.

Furthermore, the following prospects have the potential to further improve IGCC economics:
[IGE Power Systems technology developments such as the 7H and 9H Systems TM, rated in
IGCC at 460 MW and 550 MW respectively, will further improve IGCC economics. The

real cost of oxygen has historically dropped about 3% per year. Praxair's process,
equipment, and systems development activities expect to provide similar improvements

in the future.

{IThe co-praduction of materials such as hydrogen, methanol, ammonia, steam, plus
Fischer-Tropsch generated liquid transportation fuel products will improve economics.
{IOngoing developments by Global Energy are also expected to contribute to further
economic enhancements for IGCC projects. The know-how derived from these activities

is expected to provide significant benefits to current and future BGL projects. There are
three IGCC projects publicly announced by Global Energy in various stages of project
development, each based on using BGL Gasification Technology in an IGCC scenario.

Global Energy is also in the process of acquiring Berli s gasificati p
facility i \ Schwarze Pumpe GmbH

(SVZ) Recycling Project in Schwarze Pumpe, Germany, as well as the right, fitle and
interest in SVZ's proprietary gasificati gy, including its gasification-related

patents. The facilities also include a new BGL gasifier, further enhancing Global's

of the BGL Gasification Te gy.
A collective view of all of these ongoing events suggest that further significant improvements for
1GCC economics are likely to occur, and that use of BGL Gasification Technology for IGCC
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projects can provide notable economic benefits to this rapidly growing market.
SUPPORTING CONTRIBUTORS TO PAPER
The companies supporting the analysis efforts include Global Energy, General Electric Power

Systems, and Praxair. Each ization has significant invol and presence in the rapidly
growing IGCC industry as follows:
Global Energy
Global Energy Inc. is an intemational independent energy company with expertise in

ificati hnol ive Fuels and Envi Technology. The company is a
founding member of the i D.C.-based Gasificatit logies Council, together

with General Electric, Texaco and 11 world-class companies. Global Energy is focused on
Gasffication Technology projects designed to improve environmental and economic results for
the power, refining, chemical, steel, fuel cell, and pulp and paper industries. The company has.8
more than 5,000 MW of project activity in development, construction and operation in the
Americas and Europe, with business development interests worldwide. The company is well
aligned with the U.S. DOE's Vision 21 plan for Multi-fuel, Technology, C

systems.

General Electric Power Systems

GE Power Systems is one of the world’s leading suppliers of power generation technology,
energy services and management systems, with year 2000 revenue estimated at §14.5 billion.
The business has the largest installed base of power generation equipment in the global energy
business. GE Power Systems provides turnkey equipment, service and management solutions
across the power generation, oil and gas, distributed power and energy rental industries.
Praxair

Praxair is a technology pioneer and global leader in the industrial gases industry. The company
is the largest industrial gases company in North and South America, and one of the largest

worldwide. Praxair is also a ized leader in the of new technologies that

bring productivity and environmental benefits to a diverse group of industries. 9
SUPPORTING BACKGROUND REFERENCES

U.S. Department of Energy, “Clean Coal Technology - The Pays Off", N b
1999,

U.S. Department of Energy, “Clean Coal Technology Demonstration Program Project Fact
Sheets”, June 1999.

General Electric Power Systems, “Integrated Gasification Combined Cycle Gas Turbine
Technology”, 1999.

DePuy, et al., “From Coal or Oil to 550 MWe via 9H IGCC", Gaslfication Technology
Conference, October 1999.
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U.K. Department of Trade and Industry, “Gasification of Solid and Liquid Fuels for Power
Generation - Technology Status Report’, December 1998.

U.S. Department of Energy, “Vision 21 - Clean Energy for the 21 st Century”, November 1998.
U.S. Department of Energy, “Focus - Energy Solutions for the 21 st Century”, September 1998.
U.K. Department of Enterprise, Coal R&D Report, “Integrated Gasification Combined Cycle
Technology in the UK. - Analysis of 300 MWe IGCC Power Plant’, November 1892.

Bellinger, et al., “Clean Power - The BGL Gasifier", June 1987.

Scott, et al., “Application of the British Gas/Lurgi Slagging Gasifier for Combined Cycle Power
Generation”, Intemational Consulting Service - British Gas pic, November 1985..10
ATTACHMENTS

A. Energy Information Agency (EIA) - US Gas and Oil Prices

B. Energy Information Agency (EIA) — Fossil Fuel Prices to Electric Utilities

C. BGL IGCC Pracess Diagram

D. Schematic Diagram of BGL Gasifier

E. Basic Analysis Assumptions
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Appendix F

Kentucky Revised Statute 224.010

(20) "Recovered material” means those materials, including but not limited to compost,
which have known current use, reuse, or recycling potential, which can be feasibly
used, reused, or recycled, and which have been diverted or removed from the solid
waste stream for sale, use, reuse, or recycling, whether or not requiring subsequent
separation and processing, but does not include materials diverted or removed for
purposes of energy recovery or combustion except refuse-derived fuel (RDF), which
shall be credited as a recovered material in an amount equal to that percentage of

the municipal solid waste received on a daily basis at the processing facility and
processed into RDF; but not to exceed fifteen percent (15%) of the total amount of
the solid waste atthe p ing facility on a daily basis;
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Appendix G

The below is the first section of the Air Quality Permit,
please note the Section 1 language regarding local
permits.

Commonwealth of Kentucky
tural Resources and Enviranmental Protection Cabinet
Department for Environmental Protection
Division for Ait Quality
803 Schenkel Lane
Frankfort, Kentucky 40601
(502) 573-3382
AIR QUALITY PERMIT
Permittes Name:
Kentucky Pioneer Energy LLC
Mailing Address:
312 Walnut Street. Suite 2000, Cincinnati, Ohio 45202
Source Name:
Kentucky Pioneer Energy LLC
Mailing Address:
312 Walnut Street, Suite 2000, Cincinnati, Ohic 45202

Source Location:
12145 Irvine Road, Trapp, Kentucky 40391

Permit Type:
Federally-Enforceable

Review Type:
PSD, Title V

Permit Number:
V-00-049

Log Number:
51152
Application
Complele Date;
January 21, 2000

KYEISID #:
21.049-00053

SIC Code:
4911

ORIS Code:
5266

Region:
Bluegrass
County:
Clark

Issuance Date:
June 7, 2001

Expiralion Date:

June 7, 2006

John E. Hornback, Director
DEP7001 (1-97)

Division for Air Quality

Revised 06/22/00
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Page2
TABLE OF CONTENTS
SECTION DATE OF ISSUANCE PAGE
SECTION A PERMIT AUTHORIZATION June 7,2001 1
Page 1of 50

SECTION A - PERMIT AUTHORIZATION

Pursuant to a duly tion which d ined to be complete on January 21, 2000, the Kentucky

Division for Air Quality hereby izes the ion and operation of the equipment inin
‘accordance with the terms and conditions of this pemit. This draft permit has been issued under the provisions of
Kentucky Revised Statutes Chapter 224 and regulations promuigated pursuant thereto.

The permitte shall not construct, reconstruct, or modify any emission units without irst having submitted a complete
application and recelving a permit for the planned activity from the permitting authority, except as provided in this permit
orin the Reguilation 401 KAR 50:035, Pemmits.

Issuance of this permit does not relieve the permittae from the responsibility of abtaining any other permits,
licanses, or approvals required by this Cabinet or any other faderal, state, or local agancy.

References in this permit to regulatory requirements of 401 KAR 50:035 are based on the goveming regulation which
was in effect at the time the permit application was deemed complete. For future reference to the regulatory basis for
permit conditions and for the purposes of implementation and compliance, the coresponding portions of the: provisions

of new permitting regulations in 401 KAR Chapter 52 (effectiva January 15, 2001) shal apply
permitting reg!
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Note:
ﬁ::itxuacky Resources Council, Inc. Thisisacopy of theletter read by Mr. Herrick at the Public Comment
Post Office Box 1070 Hearing held in Trapp, Kentucky, on December 11, 2001. Comments
Frankfort, Kentucky 40602 H H TE H H H
S o (50‘;) 75,2645 fax from thl_s letter heve been identified in th(=T meeting transcript and the
¢-mail EitzZKRC@aol.com appropriate responses are located alongside the text. The meeting

December 13, 2001 transcript begins on page D-302 of this appendix and this|etter begins
Rab Daniell on page D-329.

Division of Waste Management By fax & e-mail only
14 Reilly Road

Frankfort, Kentucky 40601

Re: Global Energy, Inc.

Request for Determination Regarding Applicability

Of KRS 224.40.

Dear Director:

After a review of the position paper submitted by Global Energy to the state
Division for Waste Management, and after review of the applicable statute
and case law, | believe that the facility is subject to the solid waste regulations
and is required to obtain a determination of consistency from the solid waste
management governing body of Clark County before importing and disposing
of the solid waste fuel through thermal treatment.

By letter dated October 9, 2000, Global Energy Inc., Suite 2000, 312 Walnut
Street, Cincinnati, OH 45202, through its manager of Regulatory Affairs
Dwight Lockwood, requested a determination from the Kentucky Division of
Waste Management as to the applicability of KRS 224.40 to the proposed
“integrated gasification combined cycle (IGCC) power plant project in Clark
County."

The request letter from Global Energy (Hereafter Global) asserted that the
proposed project was "exempt from waste regulations.” The 2-paged letter
contained an attached "Analysis of the Non-Applicability of KRS 224.40 to the
Kentucky Pioneer Energy IGCC Project."

The determination of applicability of the waste regulations rests in the first
instance with the Natural Resources and Environmental Protection Cabinet,
subject always to review by the courts. KRS Chapter 224 is a statute that is
remedial in nature and its protections are to be liberally with a view towards
promoting the public and environmental protection goals of the statute.
Roland v. Kentucky Retirement Systems, Ky.App.52 S.W.3d 579 (2001).
Exemptions from its reach are to be narrowly construed.

The question of whether the proposed coal and waste-fueled facility is subject
to the requirements of KRS Chapter 224 as a waste management and waste
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disposal facility is of significance to the residents of Trapp and of Clark
County, since if exempted from the ambit of the term "municipal solid waste
facility,” the planned importation of processed municipal solid waste from
northeastern states representing the equivalent of “roughly half of the
residential waste generated in the entire Commonwealth of Kentucky" will not
be subject to scrutiny and a determination by the local governing body of
Clark County of the consistency with that county’s approved solid waste plan.

When enacted in 1991, Senate Bill 2 substantially revised state and local solid
waste management, requiring of local communities that they plan for the
proper management of solid waste generated within their borders and
promising, in return, that the local “governing body" responsible for solid
waste planning would have the ability to control the manner and extent to
which waste generated outside of the boundary of that planning unit would be
managed and disposed of within the planning area.

The proposal to thermally treat and to combust the volatile fraction of one
million tons or more per year of treated municipal solid waste falls squarely
within the type of facility intended by the General Assembly to be scrutinized
under the solid waste planning process.

KRS 224.40-315 mandates that:
No permit to construct or expand a municipal solid waste
disposal facility shall be accepted for processing by the
Cabinet unless the application contains a determination from
the governing body for the solid waste management area

in which the facility is or will be located concerning the
consistency of the application with the area solid waste

Management plan [.]

The scope of this statute and the requirement for a determination of
consistency with the approved solid waste plan is defined by the term
"municipal solid waste disposal facility”, which is defined in KRS 224.01-
010(15) to include:

Any type of waste site or facility where the final deposition
of any amount of municipal solid waste occurs, whether

or not mixed with or including other waste allowed under
subtitle D of the Federal Resource Conservation and
Recovery Act of 1976, as amended, and includes, but is not
limited_to. incinerators and waste-to-enerqy facilities that
burn municipal solid waste. . . .

The term is broadly inclusive of all types of waste sites or facilities where the
final deposition of any amount of municipal solid waste occurs. There can be
no serious argument that the feed material to be combined with the coal is a
solid waste, which is to say, that the material is "garbage, refuse, sludge and
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other discarded material." The waste is to be processed, according to the
applicant, at a facility in a state other than Kentucky, where it will be
manufactured from municipal solid waste by removing “large objects and
white goods" as well as "glass and metal [.]" The remaining material, including
chlorinated plastics, will be milled and shredded.

These "pellets" are municipal solid waste processed as an intermediate step
in the thermal treatment of the waste to produce a gas for combustion. The
proposed facility is utilizing a fuel stream comprised of partially separated,
shredded and shaped municipal solid waste used as a fuel source, disposing
of the waste through thermal treatment at high temperature to drive off the
volatile fraction for combustion. As such, itis engaged in disposal of a
municipal solid waste stream and falls within the ambit of a "municipal solid
waste disposal facility" the siting and operation of which should be reviewed
for consistency with local solid waste plans.

The applicant claims exemption for the waste fuel from the waste program as
a "recovered material," yet the clearly better reading of the statute, and the
intent to carefully regulate the disposal of solid waste by thermal treatment as
well as other means, militates against the exemption of the material from
regulation as a solid waste. The material is not a "refuse-derived fuel”
notwithstanding the claim by the applicant to the contrary, since the applicant
has indicated that it intends to retain the recoverable plastics in the waste
(likely for the Btu value), and thus is outside of the ambit of "recovered
material,” since that definition specifically excludes "materials diverted or
removed for purposes of energy recovery or combustion []" from being
considered recovered material.

Assuming, for the sake of argument, that the waste were further processed
over what is proposed, in order to meet the state definition of "refuse derived
fuel" by removing all recoverable plastics and other recoverable material, such
as mixed paper, corrugated paper and newsprint, the definition of "recovered
material" still would not apply to exempt the entire waste stream from
regulation since only 15% of the material processed by the facility creating the
pellets could be credited as "RDF."

While the acceptance by the applicant of regulation under EPA’s Municipal
Solid Waste Combustor standards makes it difficult to accept at face value the
assertion of non-applicability of state "waste" designation, commenter concurs
that the state law itself determines how this facility is to be characterized for
purposes of state regulation.

Because the material is not a "refuse derived fuel" under KRS 224.01-010(23)
in that it has not been subject to "extensive separation of municipal solid
waste" including "the extraction of recoverable materials for recycling” the
processing of the municipal solid waste stream to create the palletized "fuel”
does not make the material a "recovered material" under KRS 224.01-
010(20). The proposed gasification step in the process and the cleaning of the
volatile fraction of the waste for combustion does not make the facility a
"recovered material processing facility" so as to exempt it from the definition
of a municipal solid waste disposal facility or to avoid the obligation to be
consistent with the local solid waste plan.
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Beyond the specific failure of the application to meet the criteria for an exempt
"recovered material processing facility" because the waste feed will retain
recoverable materials, including all plastics and paper, the context in which
municipal solid waste disposal facilities are regulated under KRS Chapter 224
makes clear that the attempt to shoehorn this substantial waste-fueled energy
facility into the category of a “recovered materials processing facility" is an ill-
fit from a public policy standpoint. KRS 224.01-010, which contains many of
the definitions for the chapter, is prefaced with the caveat "[a] s used in this
chapter unless the context clearly indicates otherwise []" The statutory
provision requiring a determination of local consistency for disposal facilities
was plainly intended to cover thermal treatment of municipal solid wastes with
and without energy recovery, and to segment the facility into the component
processes in order to exclude from the application of KRS 224.40-315 a
facility which uses a sequential process of thermal treatment followed by
combustion of volatile gases, and which presents many similar concerns in
management of air, water and solid waste byproducts from a heterogeneous
fuel source such as municipal solid waste (even if homogenous in shape), is
contrary to the intent of the statute and the public policy behind it.

In sum, the Council believes that the pelletized mixed municipal solid waste
does not fall within the ambit of the state statutory definition of “refuse derived
fuel" and is thus not a "recovered material." By definition, the facility is a
“municipal solid waste disposal facility" under KRS 224.40-315(1), KRS
224.40-310 and KRS 224.01-010(15).

Commenter appreciates the Division’s consideration of these comments in
making a final determination as to the applicability of the waste statutes to the
proposed facility.

Cordially,

Tom FitzGerald
Director
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Kentucky Resources Council, Inc.
Post Office Box 1070
Frankfort, Kentucky 40602
(502) 875-2428 phone (502) 875-2845 fax
e-mail FizKRC@aol.com

BEFORE THE DEPARTMENT OF ENERGY
NATIONAL ENERGY TECHNOLOGY LABORATORY
COMMENTS CONCERNING DEIS FOR PROPOSED

KENTUCKY PIONEER ENERGY INTEGRATED GASIFICATION
COMBINED CYCLE DEMONSTRATION PROJECT

Dear Mr. Spears:

These preliminary comments are submitted regarding the proposed Kentucky
Pioneer Energy IGCC Project Draft Environmental Impact Statement, and will
be supplemented with extensive written comments concerning the project
prior to the close of the comment period. As a preliminary matter, however,
the Council was asked to address the relationship of the proposed project and
the utilization of a shredded, milled and pelletized municipal solid waste fuel,
to Kentucky's solid waste disposal statute and the requirement of maintaining
consistency with local solid waste plans.

After a review of the position paper submitted by Global Energy to the state
Division for Waste Management, and after review of the applicable statute
and case law, | believe that the facility is subject to the solid waste requlations
and is required to obtain a determination of consistency from the solid waste
management governing body of Clark County before importing and disposing
of the solid waste fuel.

By letter dated October 9, 2000, Global Energy Inc., Suite 2000, 312 Walnut
Street, Cincinnati, OH 45202, through its manager of Regulatory Affairs
Dwight Lockwood, requested a determination from the Kentucky Division of
Waste Management as to the applicability of KRS 224.40 to the proposed
“integrated gasification combined cycle (IGCC) power plant project in Clark
County."

The request letter from Global Energy (Hereafter Global) asserted that the
proposed project was "exempt from waste regulations." The 2-paged letter
contained an attached "Analysis of the Non-Applicability of KRS 224.40 to the
Kentucky Pioneer Energy IGCC Project.”

The determination of applicability of the waste regulations rests in the first
instance with the Natural Resources and Environmental Protection Cabinet,
subject to review by the courts. KRS Chapter 224 is a statute that is remedial
in nature and its protections are to be broadly construed consistent with the
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public and environmental protection goals of the statute. Exemptions from its
reach are to be narrowly construed.

The question of whether the proposed coal and waste-fueled facility is subject
to the requirements of KRS Chapter 224 as a waste management and waste
disposal facility is of significance to the residents of Trapp and of Clark
County, since if exempted from the ambit of the term "municipal solid waste
facility," the planned importation of processed municipal solid waste from
northeastern states representing the equivalent of “roughly half of the
residential waste generated in the entire Commonwealth of Kentucky" will not
be subject to scrutiny and a determination by the local governing body of
Clark County of the consistency with that county's approved solid waste plan.

When enacted in 1991, Senate Bill 2 substantially revised state and local solid
waste management, requiring of local communities that they plan for the
proper management of solid waste generated within their borders and
promising, in return, that the local "governing body" responsible for solid
waste planning would have the ability to control the manner and extent to
which waste generated outside of the boundary of that planning unit would be
managed and disposed of within the planning area.

The proposal to thermally treat and to combust the volatile fraction of one
million tons or more per year of treated municipal solid waste falls squarely
within the type of facility intended by the General Assembly to be scrutinized
under the solid waste planning process.

KRS 224.40-315 mandates that:
No permit to construct or expand a municipal solid waste
disposal facility shall be accepted for processing by the
Cabinet unless the application contains a determination from
the governing body for the solid waste management area

in which the facility is or will be located concerning the
consistency of the application with the area solid waste

Management plan [.]

The scope of this statute and the requirement for a determination of
consistency with the approved solid waste plan is defined by the term
"municipal solid waste disposal facility”, which is defined in KRS 224.01-
010(15) to include:

Any type of waste site or facility where the final deposition
of any amount of municipal solid waste occurs, whether

or not mixed with or including other waste allowed under
subtitle D of the Federal Resource Conservation and
Recovery Act of 1976, as amended, and includes, but is not
limited_to, incinerators and waste-to-energy facilities that
burn municipal solid waste, . . .
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The term is broadly inclusive of all types of waste sites or facilities where the
final deposition of any amount of municipal solid waste occurs. There can be
no serious argument that the feed material to be combined with the coal is a
solid waste, which is to say, that the material is "garbage, refuse, sludge and
other discarded material." The waste is to be processed, according to the
applicant, at a facility in a state other than Kentucky, where it will be
manufactured from municipal solid waste by removing "large objects and
white goods" as well as "glass and metal []" The remaining material, including
chlorinated plastics, will be milled and shredded.

These "pellets" are municipal solid waste processed as an intermediate step
in the thermal treatment of the waste to produce a gas for combustion. The
proposed facility is utilizing a fuel stream comprised of partially separated,
shredded and shaped municipal solid waste used as a fuel source, disposing
of the waste through thermal treatment at high temperature to drive off the
volatile fraction for combustion. As such, it is engaged in disposal of a
municipal solid waste stream and falls within the ambit of a "municipal solid
waste disposal facility" the siting and operation of which should be reviewed
for consistency with local solid waste plans.

The applicant claims exemption for the waste fuel from the waste program as
a "recovered material," yet the clearly better reading of the statute, and the
intent to carefully regulate the disposal of solid waste by thermal treatment as
well as other means, militates against the exemption of the material from
regulation as a solid waste. The material is not a "refuse-derived fuel"
notwithstanding the claim by the applicant to the contrary, since the applicant
has indicated that it intends to retain the recoverable plastics in the waste
(likely for the Btu value), and thus is outside of the ambit of "recovered
material," since that definition specifically excludes "materials diverted or
removed for purposes of energy recovery or combustion []" from being
considered recovered material.

Assuming, for the sake of argument, that the waste were further processed
over what is proposed, in order to meet the state definition of "refuse derived
fuel" by removing all recoverable plastics and other recoverable material, such
as mixed paper, corrugated paper and newsprint, the definition of "recovered
material" still would not apply to exempt the entire waste stream from
regulation since only 15% of the material processed by the facility creating the
pellets could be credited as "RDF."

While the acceptance by the applicant of regulation under EPA’s Municipal
Solid Waste Combustor standards makes it difficult to accept at face value the
assertion of non-applicability of state "waste" designation, commenter concurs
that the state law itself determines how this facility is to be characterized for
purposes of state regulation.

Because the material is not a "refuse derived fuel" under KRS 224.01-010(23)
in that it has not been subject to "extensive separation of municipal solid
waste" including "the extraction of recoverable materials for recycling” the
processing of the municipal solid waste stream to create the palletized "fuel”
does not make the material a "recovered material" under KRS 224.01-
010(20). The proposed gasification step in the process and the cleaning of the
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volatile fraction of the waste for combustion does not make the facility a
"recovered material processing facility" so as to exempt it from the definition
of a municipal solid waste disposal facility or to avoid the obligation to be
consistent with the local solid waste plan.

Beyond the specific failure of the application to meet the criteria for an exempt
“recovered material processing facility" because the waste feed will retain
recoverable materials, including all plastics and paper, the context in which
municipal solid waste disposal facilities are regulated under KRS Chapter 224
makes clear that the attempt to shoehorn this substantial waste-fueled energy
facility into the category of a "recovered materials processing facility" is an ill-
fit from a public policy standpoint. KRS 224.01-010, which contains many of
the definitions for the chapter, is prefaced with the caveat "[a] s used in this
chapter unless the context clearly indicates otherwise [.]" The statutory
provision requiring a determination of local consistency for disposal facilities
was plainly intended to cover thermal treatment of municipal solid wastes with
and without energy recovery, and to segment the facility into the component
processes in order to exclude from the application of KRS 224.40-315 a
facility which uses a sequential process of thermal treatment followed by
combustion of volatile gases, and which presents many similar concerns in
management of air, water and solid waste byproducts from a heterogeneous
fuel source such as municipal solid waste (even if homogenous in shape), is
contrary to the intent of the statute and the public policy behind it.

In sum, the palletized mixed municipal solid waste does not fall within the
ambit of the state statutory definition of “refuse derived fuel" and is thus not a
"recovered material." By definition, the facility is a "municipal solid waste
disposal facility" under KRS 224.40-315(1), KRS 224.40-310 and KRS
224.01-010(15).

Commenter suggests that DOE undertake these actions in order to assure full
compliance with applicable state laws prior to engaging in funding support for
this project:

1. request and await final determination by the Natural Resources
and Environmental Protection Cabinet as to the applicability of
the waste statutes to the proposed facility;

. assuming the applicability of the statutes, defer the funding
decision until the applicant demonstrates the viability of the
project by obtaining a determination of consistency from the
governing body of the solid waste management area covering
Clark County of the proposed importation and utilization of the
solid waste material for the facility; and

extending to the Governing Body of that solid waste
management area the opportunity to participate in the EIS
review process as a cooperating agency.

N

w
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THE NATIONAL COAL COUNCIL
Steven F. Leer, Chairman

Robert A. Beck, Executive Director

U.S. DEPARTMENT OF ENERGY

Spencer Abraham, Secretary of Energy

matter req by the Secretary relating to coal or to the coal industry.

The National Coal Council is a Federal Advisory Committee to the Secretary of Energy. The sole purpose of
the National Coal Council is to advise, inform, and make recommendations to the Secretary of Energy on any

il
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Cover Letter to Secretary Abraham

NA‘I’IONAI. COAL COUNCIL, INI‘.
M S"-M NW - luhn

ington, DC
monix m-n:-uo'
FAX: 202-223-9031

Website Address: notionalcoalcouncil.org

May 3,2001

TMHmud)l:SpmeefAlnhm\

Secretary of

United Smu qu\mznl of Energy
Room 7A-219

1000 Independence Avenue, S.W,
Washington, D.C. 20585

Dear Mr. Secretary:
On bebalf of The National Coal Council 1 am pleased to submit the enclosed report enlitled
by your predecessor 000 preparcd,
deliberated and recommended by the Coal Policy Commillee at its meeting on ApnlJ 2001, and formally
approved by The National Coal Council on May 3, 2001
In his lettcr, Sccretary Richardson requesied that The National Coal Council conduct a study o
measures, which the government or government in partnership with industry, could undertake to improve

the availability of electricity from coal-fired power plants. His letier requosted that the Council address
improving coal-fired generation avaitability in two specific arcas:

+  Improving ies at coal-fired plants top electricity, and
+  Reducing regulatory barriers to using these technologics.

The Council acoepted Secretary Richardson's request and formed a study group of experts to conduct the
work. The study group conducted its work at the direction of the Coal Policy Committee: of the Council,
‘which is chaired by Malcolm Thomas, Vice President of Kennecolt Encrgy and a member of the Council.
The study group itsclf was chaired by Georgia Nelson, President of Midwest Generation Company and a
member of the Council.

The study was dxvldcd into o major scctions: technelogics and regulatory eform. The focus of the
y -fired power plants usmg
, availability in the near

nmelul%mm;

However, unless there is a signifi hange in regulatory i
regarding the installation of new technologies at existing power planis, it is not umy n.mny of this
additional lw—mst low-cost emission cleclricity will be produced. The recent change in cnforcement
f the Clean Air Act what had heretofore been considered
routine mnnmunce 2t powes plams, n.s had a direct and on all mai
existing power plants. A retum to the pre-1998

A Federal Advisory Committee ho the LLS. Secretary of Energy
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‘The Honorable Spencer Abrakam

Page Two
May 3, 2001

interpretation of this one regulation would allow pl o to install
discussed in the report.

Several other existing regulations seem to be in conflict with the country’s attempt to maximize
the use of i as well. Envi i2cd with the
‘encrgy and national sccurity goals of the country,

‘The National Coal Council stroagly recommends that the countzy, with the Department of Energy
in the lead, develop a ck poticy that "

‘sources, continues (o protect i il
: e oty e S
and the prit sh i hil hi the desired goals and remove those regulatory
barriers that create obstacles to achieving those goals, while preserving environmental The
‘specific recommendations of the Council can be found in the Executive Summary of the report.
‘The Council i report and we stand ready o answer any

questions you may have sbout it.

Sincerely,

.~ - S S

Steven F. Leer

Chairman
Enclosure
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Abbreviations

AQRYVs Air quality related values

B&W Babcock & Wilcox

BACT Best available control technology

BGL British Gas/Lurgi

Btu British thermal units

BtwkWh British thermal units per kilowatt-hour
CAA Clean Air Act

CFB Circulating fluidized bed

CO, Carbon dioxide

oS Carbonyl sulfide

DOE Department of Energy

EIA Energy Information Administration
EPA Environmental Protection Agency
EPRI Electric Power Research Institute

FGD Flue gas desulfurization

FLMS Federal land managers

GADS Generation Availability Data System
GW Gigawatts (10° watts)

HHV Higher heating value

HRSG Heat recovery steam generator

1GCC Integrated gasification combined cycle
kw Kilowatt

Ib/MBtu Pounds of emissions per million Btu of heat input
LAER Lowest achievable emission rates

LHV Lower heating value

LNB Low NO, burners

MACT i hievable control technol
Mbtu Million Btu

MDGC Maximum demonstrated generating capacity
MW Megawatts (10° watts)

MWH Megawatt-hour

NAAQS National Ambient Air Quality Standards
NCC National Coal Council

NERC North American Electric Reliability Council
NGCC Natural gas combined cycle

NOVs Notices of violation

NO, Nitrogen oxides

NSPS New Source Performance Standards
NSR New Source Review

0&M Operating and Maintenance

OEM Original Equipment Manufacturer
PPM Parts Per Million

PSD P ion of signi

SCR Selective catalytic reduction

50, Sulfur dioxide

S0, Sulfur oxides

tpy tons per year

uDI Utility Data Institute

‘WEPCo Wisconsin Electric Power Company

vi
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Preface

The National Coal Council is a private, nonprofit advisory body, chartered under the Federal Advisory
Comumittee Act.

The mission of the Council is purely advisory: to provide guid: and d by
the United States Secretary of Energy on general policy matters relating to coal. The Councxl is forbldden
by law from engaging in lobbying or other such activitics. The National Coal Council receives no funds
or financial assistance from the Federal government. It relies solely on the voluntary contributions of
members to support its activities.

Members of the National Coal Council are appointed by the Secretary of Energy for their knowledge,
expertise, and stature in their respective fields of endeavor. They reflect a wide geographic area of the
United States (rcpresenting more than 30 states) and a broad spectrum of diverse interests from business,
industry, and other groups, such as:

large and small coal producers;
coal users such as electric utilities and industrial users;
rail, waterways, and trucking industries as well as port authorities;
academia;
research organizations;
industrial equnpment manufacturers.
state g g , li governors, legi: and public utility
commissioners;
consumer groups, mcludmg apcclal women 's organizations;
from ical, general business, and financial specialty areas;

000O0OO0OO0OC

attorneys;
state and regional special interest groups; and
Native American tribes.

00000

The National Coal Council provides advice to the Secretary of Energy in the form of reports on subjects
requested by the Secretary and at no cost to the Federal Government.

D-127



Kentucky Pioneer IGCC Demonstration Project
Public Comments Final Environmental Impact Satement

Herrick, Will
Campton, KY
Page 79 of 108

Executive Summary

Purpose

By letter dated November 13, 2000, then-Sccretary of Energy Bill Richardson requested that the National
Coal Council conduct a study on measures which the government or the government in partnership with
industry could undertake to improve the availability of electricity from coal-fired power plants. His letter
requested that the Council address improving coal-fired generation availability in two specific areas:

o improving technologies at coal-fired electric generating plants to produce more
electricity; and
o reducing regulatory barriers to using these technologies.

The Council accepted the Secretary’s request and formed a study group of experts to conduct the work
and drafl areport. The list of participants of this study group can be found in Appendix D of the report.

Findings

The study group found the following.

) ionally, approxi 1y 40,000 meg; of i d electrical producti pability is possible
now from existing coal-fired power plants.
o Such increased electricity supply can be available through the installation of standard imp:

and clean coal technologies. This will have the important effect of increasing efficiency and
d ing emissions per meg: from such modified plants, thereby improving air quality.

o Such plant effici and i d clectricity ion capability may only be realized if a return
to historic regulatory policy is made.

o Coal-based electricity will be important for many years into the future. Therefore, regulations and
policies employed should encourage the clean use of this resource through accelerated installation of
more efficient, cleaner technologies.

The study was divided into two major sections: technology and regulatory reform. The focus of the
technology section is on achieving more electricity from existing and new coal-fired power plants
using technologies that improve efficiency, availability, and cnvironmental performance. The
discussion is divided into three subsections:

a) achieving higher availability/reliability in the existing fleet of coal-fired plants;

b) Increasing generation output of existing coal-fired plants; and

c) Determining opportunities for repowering existing facilities with clcan coal technologies as well
as building new ad d clean coal tect ion facilities.

Analysis of the U.S. utility industry infrastructure of coal plants reveals a significant potential for
increasing generation capacity by taking well-tested measures to improve the reliability/availability of
older facilities. This effort, which will come mainly from improvements on the steam generators of these
older plants, can create 10,000 MW of new capacity.

Techniques to recover lost capacity and increase capacity above nameplate have been collected from a
combination of research studies by utility industry organizations such as EPRI and actual case studics
which are detailed in the report. The nameplate capacity of coal units older than 20 years is
approximately 220,000 MW; however, due to derating, the existing capacity is only about 200,000 MW.
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This group of plants has the potential for both capacity restoration (about 20,000 MW) and/or
improvement (about 20,000 MW). It is estimated that this increased capacity 0f 40,000 MW could be
recovered within 36 months. This can allow the economy to grow while new generation facilities are
sited, constructed, and brought into service.

For new coal-fired power generating capacity, Pulverized Coal Combustion in supercritical stcam plants
(a mature technology) is available with minimal emissions, high efficiency, and at very favorable total
production cost.

Repowenng of an old existing coal fired power plant with a single modem steam generaung unit,

quipped with ially proven emissions controls results in significant reductions in the total
amounts of emissions even while sut ially increasing the total MWh output of the facility.

Integrated Gasification Combined Cycle (IGCC) has become a commercially available technology for
both greenfield and repowering applications. IGCC is a clean, new technology option insensitive to fuel
quality variation.

While natural gas will fuel the majority of new capacity additions during this time period there are
currently about 321,000 MW of coal-fired capacity in service. While not all of this capacity can be
targeted for the new technologies discussed in this report, it is estimated that 75% of it can be retrofitted
with one of these technologies. This additional increase in capacity is estimated to be 40,000 MW and
much of it could be brought on line in the next three years. This minimizes economic impacts while new
generation facilities are sited, constructed, and brought into service without increasing emissions at
existing facilities and, in some cases, lowering emissions. Approximately 25% of existing facilitics can
be targeted for repowering with much cleaner and more efficient coal-based power generation.

However, unless there is a significant change in regulatory inter ion and ding the
installation of new technologies at existing power plants, it is not likely that any of this additional low-
cost, low emission electricity will be produced. The recent change in enforcement procedures by EPA
(reinterpreting as violations of the Clean Air Act what had heretofore been considered routine
maintenance at power plants) has had a direct and chilling effect on all maintenance and efficiency
improvements and clean coal technology installations at existing power plants. EPA has brought legal
action against 11 companies and 49 generation facilities since 1998 under the New Source Review section
of the 1990 Clean Air Act. The companies involved believe that they were conducting routine
maintenance needed to keep these plants in good condition. The result has been that no new efficiency,
availability, or environmental impwvemenl has occurred since 1998 when EPA changed its enforcement
policy. A return to the Iustunc pretation of this one regulation alone would allow plant operators the

opp! y to install tech: di d in the report. If just a three percent increase in capacity
could be achxevcd through reducing outages and increasing plant efficiency, it could result in over 11,500
MW of coal-based capacity being added to the current fleet while continuing the downward trend in
cemissions.

Several other existing regulations scem lo be in conflict with the country’s attempt to maximize the use of
domestic energy sources. Envil Jation should be I ized with the encrgy and national
security goals of the country.
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Recommendations

The National Coal Council strongly recommends that the country, with the Department of Energy in the
lead, develop a clear, comprehensive energy policy that supports the maximum use of domestic fuel
sources, continues to protect the envi by i ing strong but bal d i

i and izes conflicting lations affecting energy development and use. Government
and industry should work in partnership to achieve the desired goals and remove those regulatory barriers
that create obstacles to achieving those goals while preserving environmental performance.

Specifically, the Council recommends that the Department of Encrgy take the following actions.

o Initiate and lead a dialogue with EPA, with the goal of returning to the traditional pre-1998
interpretation of the New Source Review section of the 1990 Clean Air Act.

o Promote accelerated installation of clean and efficient technologies at new and existing coal-fired
power plants.

o Initiate and lead a dialogue with EPA to promote coordinated regulations for ozone attainment
into a single compliance strategy.

o Initiate and lead a dialogue with EPA and clectricity generators to establish credible and uniform
emissions targets, which will provide regulatory certainty for a sufficient period in the future to
assure electricity generators that they can achieve a return on investments for performance and
environmental improvements.

o Lead the country’s effort to develop a clear, comprehensive, and secure energy policy that
maximizes the use of ic fuels, including coal, while inuing the trend in
cmissions.
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Achieving Higher Availability/Reliability From
Existing Coal-Fired Power Plants

This section will focus on recommendations that will improve existing coal-fired power plants’ reliability
and availability to eliminate or mduce forced outages and extend the time between planned maintenance
outages. This d program is meant to restore the plants’ ml'rastructurc to
a level that restores the original rehabxhty of the plants. Impl ion of these d will
allow the plants to increase generation output above recent historical output without increasing gross
generating capability.

We will show from the use of industry sources on reliability (GADS/NERC) and generation capacity
(EIA) that there is a significant opportunity for the utility industry to increase the generation output from
our existing fleet of coal-fired power plants by restoring portions of the plant infrastructure to their
original condition.

Analysis of the U.S. utility industry’s coal-fired plant infrastructure reveals a significant opportunity for
increasing electricity output from these plants by taking measures to improve the reliability/availability of
the older facilities. Maintaining or restoring plants that are over 20 years old to a condition similar to
plams that are under 20 years old can result in more reliable facllmes that will be available to play an

role in sup the i ing strain on our electrical system’s reserve margins and electrical
demzmd growth.

Specifically, our analysis has shown that this reliability improvement effort can create 10,000 MWs of
equivalent generation capacity within our existing coal-fired fleet of plants. Of particular note is that over
90% of thess MWs of capacity will come from component repl and material upgrades of the
. boﬂcr/steam generator at our facilities that are more than 20 years old. The U.S. EPA has focused on
I projects in its recent enforcement acuons, applying New
Source Review (“NSR”) slandards to repairs formerly idered routine repair, or
replacement. The potential regulatory qt of the EPA's actions may prevent the
utility industry from taking full advantage of this relatively inexpensive way to increase the availability of
our national electric generating capacity, which could be implemented in a two to three year time frame.

The U.S. electric generating system’s reserve margins have declined dramatically over the last 20 ycars.
This situation has put pressure on the operators of our existing coal-fired fleet to restore, maintain, or
improve the reliability and availability of their facilities to keep pace with the growing demand for
clectricity in the face of limited new capacity coming on line. The mandate for higher availability, lower
forced outage rates, and longer time spans between planned outages is more critical today than ever in our
history.

The causes of plant unavailability are well defined, and sound, technology-based solutions are
commercially available to improve plant availability and help restore our historic reserve margins.

Causes of plant ly and for solutions have been generally categorized
according to the magnitude of their impact on plant availability in the following list:

Area 1: Boiler/Steam Generator

The primary cause of unavailability of our coal-fired plants is the reliability of the boiler/stcam gencrator.
Severe duty on both the fire side and the water/steam side of the various heat transfer surfaces in the
boiler/steam generator cause frequent unpl. d outages and length of planned outages to repair
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failures to these critical components of the power plant. Replacement of these components will
sxgmﬁcanlly reduce outages and increase the facility's availability and total generation output capability.
les of our dations for improving the availability of the boiler/steam generator are:

furnace wall panel replacements;

reheater component replacements;

primary sup comp repl. H

secondary superheater component replacements;

economizer replacements;

various header replacements;

furnace floor replacements;

cyclone burner replacements; and

incorporation of improved materials of construction for items a-h.

sPpPmmoanoe

This arca represents between 50% and 70% (depending on age, design, and operating history of the unit)
of all lost generation from our coal-fired fleet. The industry data sources referenced above indicate that if
improvements to the boilers/steam generators on our plants that are older than 20 years can be made to
restore these facilities to the condition of plants that are under 20 years, we will benefit from an attendant
improvement in reliability/availability. To help quantify this finding, plants older than 20 years are, on
average, currently experiencing nearly 10% loss of achievable generation due to problems in the
boiler/steam generator. This compares to appmuma\ely 5% loss for plants that are less than 20 years old.
If we can recover only this di ial through of the t we will be taking
advantage of nearly 9,000 MWs of available generation capacity in our existing coal-fired generating
fleet. This figurc is expected to increase significantly as our older generating units are dispatched more
ofien to meet the growing demand for clectricity considering the less than adequate new capacity coming

on line.
Allhough the implementation of any (or all) of these ions will signi ly increase plant
ility, recent latory of previously routine repairs, mamtenancc, and replacement as
modxﬁcatlons by the EPA discourages utilities from pursuing these kinds of pro}ects in their fulure plans
for availability improvement for fear of triggering NSR with ing p and
requirements. NSR can radically ine the economic ibility of these projects, preventing
of lost ing capacity or i liability.

Area 2: Steam Turbine/Generator

Problems with the steam turbine/generator represent the second largest source of reduced generation
capability in coal-fired plants. This area represents a 3% loss of generation compared to up to 10% for
the boils Ani ing finding from our analysis is that the data sources referenced
above show very little difference in loss of generation capability due to turbine/generator problems
between plants older than 20 years and plants younger than 20 years. This phenomenon may be due to
the regimented safety and preventative maintenance program typically mandated by turbine
manufacturers and followed by plant owners for the steam turbine/generator.

Section 2 describes turbi -ator imp (e.g., uprating) that can change gross plant outputs
without changing the i latively good track record on availability. In addition to
turbine uprating, some of the general improvements that have occurred in steam turbine design will also
improve the availability/reliability of existing steam turbines. Recommendations include:
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a. turbine blading replacements with improved shapes (CFD modeling) and materials of construction to
mcn:ase turbme efficiency and reliability;

b. of to reduce or elimil droplet formation and the resultant blade erosion
preservmg turln.ne rehablhty and perfommnce. and

c. turbine/g 1 in plant d ic and data isition system for predictive
maintenance (reference area 7c below) to reduce y mai and iated outage
time.

Area 3: Plant Auxiliaries

This area focuses on plant auxiliaries including the air heater, feedwater system, cooling water systems,

electrical systems, etc. Plant auxiliaries cause approximately 1-2% of lost megawatt-hour (MWh)

generation from our coal-fired plants over 20 years old. This can be improved to under 1% with

reslorauon of cnucal componcnls in this area of the plant. Some examples of recommendations for
Jiability and i ies in these areas are:

p

air heater or air heater basket replacement with the attendant modern scaling systems;

a.
b. improved air heater surface design and cleaning system installation to address fouling;
c. feedwater heater retubing or repl with d ials to reduce failure rates; and
d.  cooling tower fill improvements.

4: Envir: tal (Focus on Electrostatic Precipi

T
Precipitator performance has the fourth largest impact on loss of plant availability. This problem almost
always manifests itself in the form of load curtailment caused by the potential for opacity excursions. To
exacerbate the problem, these cunmlmems typlcally occur at very crm:al capacity supply situations such
as periods with high load requi for are:

collection plate and el and/or
collection surface additions (new fields);
various flue gas treatment system installations;
addition of modern control system installations; and
general correction of leakage and corrosion problems.

oaoos

Area el Flexibility

Many utilities have exp their coal purch: pecifications to leverage the variability in the cost of
coal as a means of providing low-cost electricity to their customers. This practice, however, can have an
adverse affect on plant reliability due to stress on the plant. [t should be noted that although this area is
not statistically recognized as a cause of loss of plant availability, fuel related problems are a major part

of loss of availability from Area | "boil " due to such ph as boiler

slagging/fouling, hmutcd pulverizer throughput, reduced coal gnndablhty, inadequate primary air systems,
etc. to reduce or elimi these limitations are:

a.  coal handling system upgrades to accommodate lower Btu coal;

b.  mill upgrades to date reduced grindability of coal;

c.  ash (bottom and/or fly) system upgrades to accommodate higher ash coal or different ash classes;

d. additional furnace-cleaning equipment to mitigate different slagging and fouling characteristics of

the coals;
e. draft system upgrades including FD fans, ID fans, combustion air temperature, and related electrical
systems to accommodate higher gas volume flow rates; and
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changes in fly ash resistivity and/or quantity.

6. i ter
This issue goes hand-in-hand with Area 1 described above. Performance of boiler heat transfer surface is
highly dependent on the chemistry of the water/stream that keeps the surface cool. Upgrades of the boiler
water treatment system should be coordinated with the upgrades described in Area 1. An added benefit of
higher water purity standards is faster plant start-ups; and, therefore, a unit can come on-line more quickly
and ramp up generation faster resulting in a higher overall generation output. In addition, water purity
has a cascading effect increasing the reliability of feedwater heaters and turbine blades and improving
condenser performance.

Area 7: Controls and Plant Dia; i i

Modem digital control and diagnostic systems can improve heat rates (generation efficiency), lower
emissions, reduce plant startup times, and provide valuable information for outage planning.
Recommendations in this regard include:

a. replacement of outdated analog control with advanced digital control systems;

b.  replacement and/or addition of instrumentation for better control of the unit over a wider range of
loads and improved monitoring of critical system components for outage planning;

c. installation of plant di ic and data acquisition systems to perform predictive maintenance
reducing unplanned outages and extending on-line time durations between planned outages; and

d. installation of turbine bypass system hardware and controls to facilitate lower load capabilities,
faster unit start-ups and faster ramp rates i ing overall unit pi

Area 8; Plant Heat Rejection
For many plants, the highest capacity requirements of the year occur at the same time that they experience

severe heat rejection limitations. Summertime cooling lake and river temperatures/water levels can cause
load curtailments. Recommendations include:

water intake structure modifications to provide more flexibility during low water levels;

b.  cooling tower additions to provide an alternate heat rejection mechanism; and

c.  cooling lake design modifications (additional surface, redirected flow path, etc.) to increase heat
rejection capability.

o

Summary

Restoration of our 20+-year-old coal-fired plants to a condition similar to those that are under 20 years
through the recommendations described in these eight areas can create approximately 10,000 MWs of
additional availability from existing assets. We would expect this number to grow significantly as we
increase utilization of our older plnnts to meet gl‘owmg demand. Without implementing these

ions, the will 1 failures in these older facilities

increasing the need for the ions we have id d here.
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Of particular interest is that 90% of the increased availability identificd will come from component
replacement and other projects involving the boil The boi has been
the focus of the EPA’s allegations in its recent reinter ion of the New Source Review program as part
of its power plant enforcement initiative.

Increasing Generation Output of Existing Units

The maximum demonstrated generating capacity (MDGC) of coal units older than 20 years, as identified
above, is conservatively estimated to total approximately 220,000 MWs. The existing operating capacity
is estimated to be 200,000 MWs (due to deratings). This group of plants has the potential for both
capacity restoration (20,000 MWs) and/or capacity maximization (20,000 MWs). Thus, the total amount
of potential increased MW output of this cxisting group of units is approximately 40,000 MWs. This
increased capacity could be achieved within 36 months.

If all existing conditions resulting in a derating could be addressed, approximately 20,000 MWs of
increased capacity could be obtained from regaining lost capacity due to unit deratings. This increase
would be achieved using the approaches and techni in Table 1 below.

Approximately an additional 20,000 MWs of capacity could be gained if it were possible to increase heat
input and/or electrical output from i i while still maintaining the acceptable design
margins and allowable code ratings of the cquipment. The approaches and techniques would be similar to
those for regaining capacity, as indicated in Table 1.

These approaches and techniques could only be logically pursued by the facility owners if it was clearly

d d that the i d availability and/or electrical output would not trigger New Source Review
(NSR) and if repowering or construction of new clean coal technologies would be subject to the
streamlined permitting authorized by the 1990 CAA Amendments.

‘The techniques to recover lost capacity and to increase capacity above MDGC have been collected from a
combination of research studies by utility industry organizations (such as EPRI) and actual case studies
(such as those outlined below) which had benefits for plant owners. They are summarized in Table 1
below.
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lnst_allanon of improved air pollution control X x X
equipment
Steam turbine modernization improvements and X x

upgrades
Coal washing _

TABLE 1
Techniques and Approaches for Coal-Fired
Power Plants Capacity Restoration and Increase

Coal switching

el
==

Repowering with CFB technology X

Consolidation of multiple, smaller inefficient

units to larger, more efficient units
Operating above the nameplate but within the X

plant design

Control system improvements

X
Plant efficicncy improvements X

It el e

The techniques and approaches listed in Table | have been implemented with proven results. The
following highlights arc from case studies.

o

SCR and FGD emissions control equij lled on a coal- fired generating station to
reduce emissions of SOx and NOx. In order o ofﬁet the increased auxiliary load (16 MWs) of these
new systems, an upgrade of the original 500-MW (nominal rating) steam turbine was performed. The
upgrade consisted primarily of a new high-effici high-p rotor with i) d number of
stages and an optimized steam path. The upgrade resulted in an output increase of approximately 15
MWs, almost offsetting the auxiliary load increase from the new emission controls.

Turbine upgrades were completed on two 400-MW rated units to obtain an additional 25 MWs per
unit. No additional steam was required from the boiler. No changes were made to the boiler. A more
aerodynamic steam path through the turbine was designed and installed.

Turbine upgrades were incorporated into another unit, nominally rated at 500 MWs achieving an
additional 25 MWs. In this case, more steam had to be generated in the boiler and the steam turbine
was upgraded.

Coal cleaning is a process whereby a coal that is high in ash and sulfur is “washed.” As a result, the
coal is lower in both ash and sulfur content and higher in thermal value. The method consists of a
multi-circuit wet process where water is used for screening and separation. Coal cleaning is a cost-
effective means of separating ash and sulfur from coal, which in turn reduces opacity and SO,
emissions. This enables one facility to continue to use local, lower cost, higher ash and sulfur coal
and meet environmental limits. Without this coal cleaning process, the fucility’s load would be
limited by appmumalely 10% due to opacity restrictions.

Coal switching is an ive to coal cleaning. In some cases where coal has been switched to
reduce SOx emissions, the capacity may be impaired unless fitel handling systems are upgraded to
allow efficient use of lower sulfur fuels.

Repowering with CFB technology is an alternative to installing NOx and SOx emissions equipment.
The use of this technique is highly site and fuel specific.

Capacity increases can be iplished by taking a brownfield site with several smaller old units,
and repowering the site with a single large unit. This will require the full environmental permitting
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process. It is a technique that is highly site specific and economically driven. To make the economics
attractive, it is important that the units are running at low dispatch levels, so income losses are
minimized, and the site can be readily cleared for construction of the larger unit.

o Control system improvements can mcrease capnary in older plants. Modern control systems can
improve i and reduce emi. by op g the b process. General
improvements to plant efficiency can be obtained by lmproved operating and maintenance practices
along with targeted equipment improvements.

Note: The additional 20,000 MW that can be achieved by capacity
includes the 10,000 MW of capacity that can be d duc to d
earlier in the report.

in this section

Opportunities for Greenfield Sites and Repowering
Existing Facilities with Pulverized Coal Power Generation

As a result of ongomg technology development, new and retrofitted pulverized coal power plants have

achieved per for NOx, SOx, and particulates. Similarly, continued
advances in the steam cycle continue to provnde higher net plant eﬁicwncxcs As a result, new pulverized
coal-fired power plants are now ilable with minimal and with very favorable

total production cost. Repowering of an old existing coal-fired power plant with a single modermn
generating unit equipped with commercm]]y proven emissions controls results in significant reductions in
total tons of emissi even while sub ing the total mega: hour output of the facility.
A case study of repowering an actual old coal-fired plant with a unit utilizing current technology showed

a 32% higher design capacity, achieving triple the total electrical output, an 87% reduction in tons of NOx
and SOx up the stack, and a 42% reduction in total clectricity production costs.

Pulverized Coal It n
The configuration of today’s state-of-the-art pulverized coal power plant is primarily dependent on the
sulfur quantity of the coal to be utilized.

Low sulfur coals will most economically utilize a dry scrubber and baghouse for SO, and particulate
control. Wet scrubbers can also be utilized with the benefit of producing a useful byproduct (gypsum).

Higher sulfur coals will utilize a wet scrubber and ipi or bagh for SO, and particul
control.

NOx emissions will be controlled by both Low NOx Burners (LNB )and Selective Catalytic Reduction
(SCR).

The boiler/turbine steam cycle will vary from a standard suberitical cycle to an advanced supereritical
cycle d ding on project i and fuel costs.
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